S
evere or recurrent lower eyelid ectropion is a surgical challenge. The etiology is often multifactorial, and can include both involutional and cicatricial factors, and paralytic changes secondary to Bell palsy or facial nerve injury. The most common surgical technique for significant involutional ectropion repair is horizontal tightening with a lateral tarsal strip procedure. 1 Cicatricial ectropion repair often requires full-thickness skin grafting, typically in conjunction with horizontal tightening. Paralytic eyelid retraction may require posterior lamellar grafting, horizontal tightening, and possibly relief of the downward tension of a paralyzed and ptotic cheek. Over the past few years, in cases of severe ectropion with significant cicatricial or paralytic components, we began employing a technique to elevate the cheek that is based on the anatomic studies of the orbitomalar ligament and its relationship to midface ptosis, [2] [3] [4] and builds on the published work of others. [5] [6] [7] [8] This technique requires a slight elongation of the canthotomy incision that is used in the lateral tarsal strip procedure. The lateral aspect of the orbitomalar ligament is released and the lateral cheek is elevated by resuspension of the lateral suborbicularis oculi fat (SOOF). By elevating the deep lateral aspect of the orbitomalar ligament, anterior lamella is recruited, allowing the eyelid to be repositioned without the downward traction of the upper midface. This transcanthotomy lateral cheek resuspension has become a critical component of our technique for the repair of severe lower eyelid ectropion with significant cicatricial or paralytic components. In paralytic cases, a small lateral tarsorraphy is also commonly employed.
METHODS
A retrospective chart review was performed for 12 patients who underwent ectropion repair with a lateral tarsal strip procedure in combination with a transcanthotomy lateral cheek lift, with or without a small lateral transposition tarsorrhaphy. Patient data are summarized in the Table. Surgical Technique. After injection of local anesthetic to the lateral canthus, malar eminence, and along the lateral aspect of the inferolateral orbital rim, the patient was prepped and draped in the usual sterile fashion. The lateral canthotomy and inferior cantholysis were performed in the usual fashion. The canthotomy was developed for a distance of ϳ10 mm lateral to the lateral commissure. In the preperiosteal plane, the lateral aspect of the orbitomalar ligament was released by spreading with blunt scissors over the inferolateral orbital rim and down to the malar eminence of the zygoma. Blunt dissection with a meshed cottonoid held by a small clamp (a "peanut") was also often useful in this dissection. In some cases with relatively more robust orbitomalar ligament attachments, sharp dissection with the monopolar unit and a microdissection needle was needed. Often, the zygomaticofacial neurovascular bundle was encountered and cauterized with a monopolar unit. Additional blunt dissection in a preperiosteal plane was used to mobilize the lateral portion of the SOOF off its remaining periosteal attachments. 9, 10 It is important to emphasize that at this point, the deep lateral component of the orbitomalar ligament has been released from the periosteum, allowing the SOOF and lateral cheek tissues to be mobilized superiorly. Next, toothed forceps were used to grasp the deep fibrous tissue of the lateral SOOF. Gentle tugging superiorly was used to assess the best point of fixation that would accomplish the desired resuspension. By this point, good mobilization of the midface transmitted via the orbitomalar ligament and the superficial musculoaponeurotic system should be apparent with superior movement of the SOOF and cheek. Once the appropriate fixation point was identified, a 3-0 or 4-0 polyglactin (Vicryl) or polydioxanone suture was used to anchor the fixation point in the fibrous tissue of the SOOF to periosteum of the zygoma, lateral to the lateral orbital rim. The periosteal bite was taken superior to the level of the lateral commissure through the existing canthotomy incision, and should be taken in a horizontal direction to reduce the risk of the suture "cheesewiring" through the periosteum. Typically, a second fixation suture was placed for additional security, with its location determined again by tugging superiorly on the fibrous deep tissue of the lateral SOOF with toothed forceps. The amount of lateral cheek elevation can be titrated to achieve the desired effect. The lateral tarsal strip procedure was then performed in a typical fashion. 1 Two separate 5-0 gauge sutures (polyglactin, polydioxanone, or polypropylene) were used to anchor the lateral tarsal strip to the rim periosteum near Whitnall lateral orbital tubercle. A lateral canthal angle reformation suture was placed using 7-0 polyglactin. 11 The canthotomy incision was closed in a layered fashion.
RESULTS
A retrospective chart review was performed of 12 patients who underwent lower eyelid ectropion repair in conjunction with a transcanthotomy lateral cheek resuspension (Table) . The indications included severe ectropion with mixed involutional, paralytic, and/or cicatricial etiologies along with recurrent ectropion that failed prior surgical intervention. Preoperative lower eyelid distraction ranged between 7 and 13 mm and lagophthalmos ranged from trace to 21 mm. Preoperatively, the decision to add adjunctive lateral cheek resuspension was made during the clinical examination when manual tightening of the lower eyelid failed to restore normal eyelid position without concurrent elevation of the lateral cheek, in a variation of the examination technique described for the evaluation of postblepharoplasty lower eyelid retraction. 12 We also observed that in many of these patients, manually moving the malpositioned eyelid resulted in transmission of the movement down to the jaw and platysma.
Following a robust cheek resuspension, immediately postoperatively, the lateral canthus can appear pulled with narrowing of the palpebral fissure and mild dimpling at the eyelid/cheek junction ( Fig.  1) . However, within a few weeks, a natural canthal appearance is restored (see case presentations). In follow-up, lower eyelid position and distraction were judged to be good, with significant symptomatic improvement.
Case 1.
A 76-year-old man with a history of recurrent bilateral lower eyelid ectropion with a cicatricial component presented with ocular irritation and superficial punctate keratopathy. His evaluation revealed a mild component of lower eyelid retraction with scleral show, worse on the left (Fig. 2A) . He underwent bilateral lower eyelid ectropion repair with lateral tarsal strip procedures and transcanthotomy lateral cheek lift (Fig. 2B, C) . At the 6-month follow-up visit, his eyelids were in excellent position and he was symptom free (Fig. 2D) .
Case 2.
A 71-year-old woman presented with severe ocular irritation and tearing. Examination revealed bilateral cicatricial ectropion and punctal stenosis (Fig. 3A) . A skin graft was initially considered. Instead, she underwent bilateral lower eyelid ectropion repair with lateral tarsal strip procedures and transcanthotomy lateral SOOF lifts. At her 5-month follow-up visit, she was symptom free and her eyelids were in good position (Fig. 3B) . The right lower eyelid shows a mild degree of residual retraction laterally.
Case 3.
A 79-year-old man with a history of central retinal vein occlusion in his right eye, resulting in count-fingers vision, presented with left eye pain and decreased vision. Concomitantly with a recent cancer diagnosis, he developed persistent left-sided Bell palsy that resulted in severe left lower eyelid ectropion. At the time of presentation, he had severe lagophthalmos and poor blink, with corneal exposure, early band keratopathy, and conjunctival keratinization (Fig. 4A) . His visual acuity was 20/400 in his better (left) eye. He complained of severe ocular discomfort, had trouble with administering artificial tears, and reported significant debilitation from his poor vision. He also had severe paralytic and involutional brow ptosis along with involutional blepharoptosis. He was a brittle diabetic in poor health, and surgery using a full-thickness skin graft was judged to have a significant risk for complications. He was also a significant anesthesia risk, and a comprehensive surgical solution under one course of anesthesia was sought. He underwent a left lower eyelid ectropion repair with a lateral tarsal strip procedure, transcanthotomy lateral cheek resuspension, left upper eyelid external levator repair and gold weight implantation, conservative supraciliary brow elevation, and a 3-mm lateral transposition tarsorrhaphy. His ocular pain resolved almost immediately, and within 1 month, his visual acuity improved to 20/30. At his 6-month followup, he continued to be pain-free, with a visual acuity of 20/25 OS. His eyelid position remained excellent, with good globe apposition, 2 to 3 mm distraction, and good eyelid snap-back (Fig. 4B) .
Case 4.
A 62-year-old man with a recent history of acoustic neuroma resection presented with left-sided facial paralysis complicated by paralytic ectropion, lagophthalmos (8 mm), and ocular surface exposure (Fig. 5A, B) . Approximately 3 months after acoustic neuroma resection, he underwent repair of the ectropion and lagophthalmos with transcanthotomy lateral SOOF resuspension, lateral tarsal strip procedure, and placement of a gold weight in the left upper eyelid. This resulted in excellent improvement of the lower eyelid position. Because of continued poor blink of the upper eyelid, residual lagophthalmos (3-4 mm), and some continued ocular surface exposure, he underwent exchange of the gold weight (1.4 gm for 0.6 gm) and a small (5 mm) supplemental lateral tarsorraphy. This resulted in improved blink, resolution of the lagophthalmos, and improved ocular comfort. The result, including the lower eyelid position, is stable 20 months after the transcanthotomy lateral cheek resuspension and lateral tarsal strip procedure (Fig. 5C, D) .
FIG. 2. Case 1.
A, Recurrent symptomatic bilateral lower eyelid involutional and cicatricial ectropion at presentation. B, A slightly extended lateral canthotomy and inferior cantholysis allow access to the lateral orbital rim and orbitomalar ligament. C, After blunt dissection in a preperiosteal plane, the upper midface can be mobilized superiorly. D, Six months postoperatively, the eyelids are in good position and the patient is symptom free.
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Transcanthotomy Lateral Cheek Resuspension
DISCUSSION
Severe lower eyelid ectropion can be challenging to correct, especially when paralytic or cicatricial components are present. It often results in ocular exposure, conjunctival keratinization, tearing, pain, and a decrease in visual acuity secondary to exposure keratopathy. The role of the upper midface in lower eyelid malposition has been recognized, and numerous midface lifting techniques have been described in the context of postblepharoplasty lower eyelid retraction 5, 8, [12] [13] [14] and facial paralysis. [15] [16] [17] [18] The mechanical effect of the ptotic midface on lower eyelid position results in mechanical retraction, and any surgical repositioning of the lower eyelid must address this mechanical component.
A combination of involutional, cicatricial, mechanical, and paralytic changes can underlie severe eyelid ectropion. Involutional changes result in stretching of the canthal tendons and possibly the tarsal plate, resulting in horizontal laxity. 19 -22 Disinsertion of the lower eyelid retractors can further allow the tarsus to rotate out. Cicatricial changes can result in tightening and shortening of the anterior lamella, causing outward turning of the eyelid margin. Even mild cicatricial changes may contribute to lower eyelid ectropion formation. 23 Middle lamellar cicatrix can cause additive eyelid retraction, adding further complexity to the surgical challenge. Paralytic changes result in loss of muscle tone, especially the orbicularis oculi muscle, resulting in poor globe apposition and outward turning of the eyelid margin. Gravitational forces on the paralytic midface can lead to further outward rotation of the eyelid margin along with gravitational eyelid retraction. The anatomic basis of midfacial ptosis has been extensively studied. Kikkawa et al. 2 first described the orbitomalar ligament as an osteomyocutaneous attachment that traversed the orbicularis oculi muscle and the superficial musculoaponeurotic system, defining the malar and nasojugal skin folds. The study also noted changes that are associated with agerelated midface descent. The complex compartmentalization of the orbitomalar ligamentous attachments was investigated, revealing an extensive network of attachments with important clinical implications. 24 Further study of the role of the orbitomalar ligament in midfacial ptosis was performed by Lucarelli et al., 3 revealing severe attenuation of the orbitomalar ligament in patients with midfacial ptosis, and further describing the anatomy of the ligament and its attachments. Later study of the orbitomalar ligament by Muzaffar et al. 4 described the 
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Ophthal Plast Reconstr Surg, Vol. 25, No. 1, 2009 complex attachments of this broad ligament to the overlying musculature and dermis. The article referred to the orbitomalar ligament as the orbital and orbicularis retaining ligament, and further explained the need to release this ligament to mobilize the cheek tissues in facial rejuvenation surgery. In 1985, Shorr and Fallor 5 presented their technique for correcting postblepharoplasty lower eyelid retraction without the use of grafts. Their technique included undermining the cheek in a preperiosteal plane 10 to 40 mm lateral to the lateral commissure, releasing and lifting the cheek to recruit anterior lamella. In 1998, McCord et al. 7 presented their technique for draping the inferior orbicularis myofascial structures through a full-length transconjunctival blepharoplasty incision to elevate the cheek as a unit for aesthetic purposes. In addition, the authors commented on their ability to recruit anterior lamella in this manner for lower eyelid surgery. Similar comments were made by Edelstein et al., 6 also in 1998, although their described technique was much more extensive than the one presented here. Our technique builds on their ideas and suggests an anatomic foundation for a successful surgical outcome.
Previously described techniques for addressing midfacial ptosis in the context of lower eyelid malposition used extensive preperiosteal or subperiosteal dissections with elevation of the entire cheek structure and extensive dissections of postsurgical septal scarring, with some authors using implants. 5, 6, 8, [12] [13] [14] [15] [16] [17] [18] The cases presented in this report lacked significant middle lamellar cicatricial changes. In this context, we hypothesize that releasing and resuspending the deep component of the orbitomalar ligament would provide adequate support for the cheek during the critical healing and scarring period for the lateral tarsal strip procedure. Such support reduces the mechanical or cicatricial pull of the midface on the lower eyelid, allowing the eyelid to heal properly and in good position. 25 Over time, midfacial descent may recur, especially in the paralytic setting. However, we hypothesize that at this point, the eyelid has already healed in its proper position and is able to better resist the downward pull. Resuspending the orbitomalar ligament also reestablishes the boundary between the lower eyelid and the upper midface. This can be noted by applying gentle inferior traction on lateral cheek of postoperative patients while observing the lower eyelid to remain in good position and apposition to the globe. Recognition of the role of the orbitomalar ligament in the functional resuspension of the lateral cheek can help the surgeon titrate the resuspension to achieve a graded and less invasive approach to the repair of a malpositioned lower eyelid.
In conclusion, with up to 20 months of postoperative follow-up (average follow-up, 7.8 months), the repair of severe and/or recurrent lower eyelid ectropion with a lateral tarsal strip and a transcanthotomy lateral cheek resuspension resulted in excellent anatomic and symptomatic results. This technique, using a slightly lengthened lateral canthotomy incision, can be a helpful addition to the oculofacial plastic surgery armamentarium in a challenging subset of ectropion patients.
